This pilot study describes a randomized controlled trial of an audio CD-based interactive guided imagery program for smoking cessation for adults versus a wait-listed control. Feasibility, process measures, and biochemically validated abstinence were assessed at end of treatment (6 weeks) and 12 weeks, as well as at 52 weeks for intervention participants. Fifty-nine percent of intervention participants attended four of six guided imagery sessions, and 94% found the technique helpful for smoking cessation. Intervention participants had greater readiness to quit (Readiness to Quit Ladder, 8.3 vs. 7.2, p < .05) and lower state anxiety (Spielberger Index, 32 vs. 38, p < .05) at end of treatment than the control group. Abstinence rates in the intervention versus control groups were 36% versus 18% (p = .43) at 6 weeks and 30% versus 12% (p = .40) at 12 weeks, respectively. At 1 year, 24% of intervention participants remained abstinent. A guided imagery program for smoking cessation was feasible, perceived to be helpful, improved intermediate measures, and resulted in a trend toward smoking cessation.
Mind-body therapies such as mindfulness meditation and guided imagery are used by about 14% of the U.S. adult population (Tindle, Davis, Phillips, & Eisenberg, 2005) , and use is equally prevalent among smokers (Centers for Disease Control and Prevention, 2002) . However, little is known about the feasibility or efficacy of these methods for smoking cessation. Long-term cessation rates with standard smoking counseling methods remain in the 20% to 30% range (Fiore, 2000b) , and improvements are needed to address the mood, sleep, and concentration disturbances that are associated with cessation (Gilbert, 2002; Gilbert et al., 1999; Piasecki, Fiore, & Baker, 1998; Wetter, Fiore, Baker, & Young, 1995) . Cognitivebehavioral smoking cessation methods usually incorporate mood management techniques (Fiore, Hatsukami, & Baker, 2002) , but interventions vary by program and typically do not involve an experiential component such as a daily stress reduction practice.
Guided imagery is a form of mind-body therapy that involves controlled visualization of specific mental images and is often combined with deep breathing and progressive muscle relaxation (Centers for Disease Control and Prevention, 2002) . Guided imagery employs visualization of specific mental images to improve health or reduce symptoms and has been successfully used in clinical settings to reduce stress and anxiety (E. A. Lang, Hulkonen, Hamilton, & Galganski, 1989 ; E. V. Lang et al., 2000; E. V. Lang & Hamilton, 1994) . Guided imagery is similar to hypnosis, which uses suggestion within a focused state of attention (Spiegel, Frischholz, Fleiss, & Spiegel, 1993) . However, based on limited neuroimaging data, imagery and hypnosis are characterized by similar but not identical patterns of brain activation (Maquet et al., 1999) . Although hypnosis and relaxation techniques alone have not demonstrated efficacy for smoking cessation (Abbot, Stead, White, Barnes, & Ernst, 2000) , techniques such as controlled deep breathing do reduce withdrawal symptoms in smokers (McClernon, Westman, & Rose, 2004) .
Guided imagery also overlaps with mindfulness meditation, a mind-body therapy that has also been used successfully in many clinical populations (Baer, 2003; Grossman, Niemann, Schmidt, & Walach, 2004) . Both guided imagery and mindfulness share the core feature of teaching patients to develop moment-to-moment nonjudgmental awareness of one's attention (Kabat-Zinn, 1982) . Altner (2002) and colleagues found that mindfulness was helpful for smoking cessation in a small, nonrandomized trial, and a mindfulness intervention is currently being studied in a large-scale randomized controlled trial for nicotine dependence at the M. D. Anderson Cancer Center in Houston, Texas (principle investigator [PI]: Wetter, NIDA R01DA018875-01).
In two previous trials of guided imagery for smoking cessation and relapse prevention, participants assigned to guided imagery achieved abstinence rates of approximately 70% (Wynd, 1992a (Wynd, , 1992b . However, both studies were limited by a short follow-up period of 3 months. Another study followed participants for 24 months after guided imagery and found a 26% cessation rate, but this self-reported information was not biochemically validated (Wynd, 2005) . To further explore the potential of guided imagery for smoking cessation, we conducted a pilot study that assessed the feasibility of an interactive, prerecorded, audio CD-based 6-week guided imagery program rooted in principles of cognitivebehavioral therapy and gathered preliminary estimates of its short-and long-term effects on smoking cessation and significant smoking reduction.
METHOD
A pilot, randomized, nonblinded, controlled trial was implemented to explore the feasibility and efficacy of a guided imagery program for smoking cessation. The study was approved by the Partners Health Care Institutional Review Board.
Participants
Adult smokers (≥18 years old) were recruited who expressed a desire to quit smoking, could speak and read English, and agreed to provide contact information. Exclusion criteria were current use of pharmacotherapy for tobacco cessation, other substance abuse, and mental illness that involved psychosis or was untreated (e.g., uncontrolled depression).
Participants were recruited via posted notices in Brookline and Boston, Massachusetts; advertisements in local periodicals; and word of mouth. Eligible participants provided informed consent, completed a baseline questionnaire, provided a saliva sample for saliva cotinine, and received a self-help smoking cessation manual (Guide to Quitting Smoking, n.d.) . Before randomization, the PI provided approximately 15 minutes of cessation counseling based on national clinical practice guidelines (Abrams et al., 2003; Fiore, 2000a) and helped each participant set a quit date for 2 weeks later. Thus, participants in both the intervention and wait-list control groups received identical counseling. Participants were then randomly assigned to receive the 6-week guided imagery program immediately (intervention group) or to a wait-listed control group in which they were offered the guided imagery 12 weeks after randomization.
Intervention
The guided imagery intervention combined six weekly group sessions of in-person guided imagery instruction led by the PI and a home study program. The home study program, which included a workbook and four audio CDs designed and recorded by experts at the Academy for Guided Imagery (Academy for Guided Imagery, n.d.), was similar to a commercially available product ("Guided Imagery Program: Breaking the Smoking Habit," 2002). Workbook exercises contained basic components of cognitive-behavioral therapy such as self-monitoring, increasing awareness of triggers, and formulating a plan for cessation and relapse prevention (Marlatt, 1985) . The delivery was interactive and open ended, allowing for a maximal degree of participant-generated imagery (as opposed to more passive, prescripted imagery).
An example of one guided imagery exercise, "Meeting Your Ideal Self," is described as follows. The exercise began with instructions for relaxation and deep breathing:
When you're ready, close your eyes and focus on your breathing. Let your body breathe itself according to its own natural rhythm. You may want to imagine a ball of energy or white light that starts at your lower abdomen and rises up the front of your forehead each time you inhale. As you exhale, it goes down your spine, down your legs, and into the ground.
Instructions were then given for tobacco-specific imagery:
As you focus on your breathing, think about how good it would feel if you really were able to break the smoking habit once and for all. What would it be like to have no desires or urges to smoke? Now allow an image to form of yourself as a successful nonsmoker.
Finally, sensory recruitment was used to facilitate a full experience of the image:
Imagine looking exactly the way you'd want to look, and feeling exactly the way you'd like to feel after you've quit for good. Notice every detail about yourself-what you're wearing, the expression on your face, your posture. Notice how confident you are . . . how much energy you have . . . how easily you can breathe . . . and move. . . . Notice how good it feels to experience your self this way.
Each of the four guided imagery audio CDs contained several guided imagery exercises of approximately 20 minutes each. Participants were instructed to practice guided imagery at least 20 minutes daily during the 6-week program and as often as possible thereafter. To facilitate home practice, participants were given a copy of the guided imagery home study program and a portable CD player. Participants were asked to report the number of minutes they practiced outside of class.
The PI, an internal medicine physician with additional certification in guided imagery (Academy for Guided Imagery , n.d.), led the groups. Over the course of the study, there were three successive iterations of the program.
Participants completed one guided imagery exercise as a group at each weekly group session. These exercises paralleled those in the home study program. The first two lessons introduced total body relaxation and taught participants to access an inner safe place. The third lesson had them formulate an action plan by setting cessation goals and rehearsing (imagining) successful completion of the plan. Participants refined their action plan through several guided imagery exercises, including envisioning themselves as a nonsmoker (the ideal self, as described in detail above), recalling positive past life events (evocative imagery), and devising ways to increase positive activities in their current lives (having more fun). The fourth lesson involved meeting an inner adviser, or personally relevant source of confidence, to aid the cessation process. In the fifth lesson, participants were encouraged to explore and resolve their own resistant parts that acted as barriers to cessation. Finally, participants rehearsed a plan in the event that they relapsed.
Control participants were offered the identical 6-week guided imagery program that the intervention group had received, starting 12 weeks after randomization. All participants were seen 6 and 12 weeks after randomization, at which time they completed a questionnaire and provided a saliva cotinine sample. Participants were also asked to provide a saliva cotinine sample at 1 year.
Assessments

Feasibility
The primary outcome was the feasibility of implementing the guided imagery program for outpatient adult smokers. We assessed feasibility by recording attendance at each guided imagery session and asking participants to record minutes per week spent completing the home study program. Attendance at four of six sessions was defined as compliance with the intervention.
Smoking Cessation
Smoking cessation was not a formal outcome measure because of small sample size, but we assessed self-reported 7-day point-prevalence tobacco abstinence at end of treatment (6 weeks), short-term follow-up (12 weeks), and 1-year follow-up. Self-reported abstinence was correlated with salivary cotinine measurement. Participants were counted as smokers if they were lost to follow-up, did not provide a saliva sample, or had a saliva cotinine concentration of >10 ng/mL. Significant reduction in tobacco use, defined as ≥50% reduction in salivary cotinine relative to the baseline value, was also assessed at all followups. For these analyses, if a saliva cotinine was missing, the baseline value was carried forward. Fisher's exact test compared group differences in cotinine-validated cessation and significant reduction at each follow-up.
Other Measures
A baseline questionnaire assessed socioeconomic and demographic factors, smoking history including years of smoking and number of quit attempts, cigarettes smoked per day, nicotine dependence (Fagerstrom Tolerance Questionnaire, range = 0-11; Fagerstrom & Schneider, 1989) , nicotine withdrawal symptoms (Hughes Withdrawal Symptom Scale, range = 1-27; Hughes & Hatsukami, 1986) , readiness to stop smoking (Readiness to Quit Ladder, range = 1-10; Biener & Abrams, 1991) , self-efficacy for smoking cessation (Self-Efficacy/Temptation Short Form, range = 9-45; Velicer, Diclemente, Rossi, & Prochaska, 1990) , and state and trait anxiety (Spielberger State and Trait Anxiety Indices, each ranging from 20-80; Gorsuch & Spielberger, 1966) . Participants were also asked about their past use of complementary and alternative medicine (including mind-body therapies as well as such therapies as acupuncture, massage, homeopathy, supplements, and other nonconventional approaches). They were also queried about their expectations regarding the helpfulness of guided imagery for smoking cessation. They completed the Imaging Ability Questionnaire (range = 1-84) to assess their self-reported ability to experience mental images as real (K. Kwekkeboom, Huseby-Moore, & Ward, 1998; K. L. Kwekkeboom, 2000) . Baseline characteristics were compared between groups using chi-square or Fisher's exact tests for categorical variables and t tests for continuous variables.
At the end of the intervention and at 12-week follow-up, self-reported nicotine withdrawal symptoms, readiness to stop smoking, self-efficacy for smoking cessation, and state and trait anxiety were reassessed. t tests were used to assess the statistical significance of changes in these measures relative to baseline values. Statistical analyses were conducted using SAS software, version 9.1 for Windows (SAS Institute, Cary, NC). October 1, 2003, and November 11, 2004 , 60 potential participants were identified, of whom 58 were eligible and 34 agreed to participate. They were randomized to intervention (n = 17) or wait-listed control (n = 17) conditions. At 1-year follow-up, 12 of 17 intervention participants (71%) and 9 of 17 control participants (53%) were contacted, and 65% (11 of 17) of intervention participants and 5 of 17 control participants (29%) provided saliva samples. Table 1 demonstrates that there were no significant differences between groups at baseline.
RESULTS
Between
Feasibility
Fifty-seven percent of participants attended four of the six weekly classes, meeting our operational definition of intervention feasibility. Outside these classes, participants practiced at home for an average of 99 (±40 SD) minutes per week during the first 6 weeks and 59 ± 67 minutes during the short-term follow-up period (Weeks 7-12), compared to the recommended 140 minutes per week. Ninety-four percent of participants indicated that guided imagery had been helpful in the process of quitting smoking.
Process Measures
At 6 weeks (end of treatment), intervention participants had greater readiness to quit (Readiness to Quit Ladder, 8.3 vs. 7.2, p < .05) and lower state anxiety than controls did (Spielberger Index, 32 vs. 38, p < .05). At 12 weeks, guided imagery participants showed lower trait anxiety than controls did (Spielberger Index, 33 vs. 44, p = .004) and exhibited a trend toward higher self efficacy (Self-Efficacy/Temptation score, 22 vs. 30, p = .06). Table 2 presents the biochemically validated rates of tobacco abstinence and significant smoking reduction. Intervention participants had higher rates of validated cessation and significant reduction at 6 and 12 weeks, but the differences were not statistically significant. The 1-year cessation rate of 24% among participants is comparable to what has been reported for cognitive-behavioral therapy (Fiore et al., 2002) .
Smoking Cessation and Reduction
DISCUSSION
In this pilot, randomized, nonblinded controlled trial, a 6-week audio CD-based interactive guided imagery program for smoking cessation was found to be feasible and affected factors that are hypothesized to be mediators of the positive effects of guided imagery on behavior change, such as lowering anxiety and improving self-efficacy. Nearly all participants felt that guided imagery was helpful for reducing smoking. Guided imagery was also correlated with increased tobacco abstinence and smoking reduction rates, although these differences were not statistically significant because of the small sample size.
This study had numerous strengths. It was a randomized, controlled trial with biochemical validation of all smoking outcomes at all follow-ups. Participants were followed for 1 year to provide an estimate of the long-term effects of a guided imagery intervention. The intervention was comprehensive, employed an interactive style that allowed for participant-generated images, and was created by leading experts in the field. A single physician who was trained in the guided imagery technique provided the intervention to all participants, ensuring a consistent, high-quality intervention delivery. All participants were counseled to quit smoking prior to random assignment to treatment or wait list, a design that ensured that all participants set a quit date and diminished the likelihood that participants on the waiting list for guided imagery would "wait" to quit smoking until they started the intervention.
The major limitation of this study was its small sample size. This reduced its statistical power to detect a difference in cessation rates between guided imagery and control groups. A sample of 74 participants per study arm would have been required to detect the observed difference in cessation rates between guided imagery and the control intervention at end of therapy (6-week follow-up), assuming a two-sided alpha of .05 and a power of 80%.
Furthermore, the observed effect size for guided imagery may have been reduced because the control condition was not a no-treatment condition. Control participants received 15 minutes of physician-delivered smoking cessation counseling at enrollment. Previous studies have shown that 5 minutes of physician-delivered cessation counseling produces long-term quit rates of approximately 10% (Fiore, 2000b ) with greater contact time predicting higher quit rates. We provided this intervention to the control group to avoid artificially reducing cessation rates in that group, which consisted of smokers who were motivated to quit smoking, interested in using guided imagery, and might have just waited for 6 weeks to make a quit attempt.
Another limitation is that participants were not blinded to treatment assignment (blinding is difficult to achieve for behavioral therapies). The lack of financial compensation for attending follow-up visits may have lowered the study completion rate (62%). Generalizability is Smoking cessation defined as self-reported nonsmoking status and saliva cotinine <10 ng/mL. b. Significant reduction in tobacco use defined as ≥50% reduction in saliva cotinine at 6 weeks (end of therapy), 12 weeks (short-term follow-up), or 1 year (long-term follow-up). Two participants (1 intervention, 1 control) were excluded from the significant reduction analysis because of insufficient samples of baseline saliva cotinine; therefore, n = 32 for this analysis.
limited by the fact that study participants had used complementary and alternative medicine therapies (for any reason) at a greater rate than the national average (Barnes, Powell-Griner, McFann, & Nahin, 2004) .
In conclusion, this trial demonstrated that an audio CD-based interactive guided imagery program holds promise as a smoking cessation technique. It was feasible to deliver, was perceived to be helpful, and produced a 1-year cessation rate comparable to what has been achieved with other nonpharmacologic interventions. The findings provide a rationale for further, more rigorous study of the efficacy of this mind-body therapy for smoking cessation.
